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THIN FILM RESISTOR AND MANUFACTURE THEREOF 

PURPOSE: To obtain a thin film resistor whose temperature 
coefficient is almost 

zero and- which enables reducing the equipment cost and the 
product 

manufacturing cost, by laminating a tantalum nitride film 
of a negative 

temperature coefficient and an α -tantalum film of a 
positive temperature 

coefficient on an alumina substrate, and by canceling both 
temperature 

coefficients each other out. * 

CONSTITUTION: A Ta<SB>2</SB>N film 2 is formed on an 
alumina substrate 1, and 

an α-Ta film 3 of bcc structure is formed on this 
Ta<SB>2</SB>N film 2. 

After that, electrodes comprising compound films of NiCr 
alloys 4 and Au 5 are 

attached to the α-Ta film 3. Then, they are 
heat-treated along with the 

electrodes in the atmosphere kept at 300°C, and a 
tantalum pentoxide film 

3 ! is formed by oxidizing the surface of the part of the 
α-Ta film 3 

where the electrodes are not attached. At this time, a 
part of them is 

connected with lead wires as a monitor to a resistance 
value measuring device 

outside of the heat-treating device, and they are 
simultaneously heat-treated 

until the temperature coefficient of the monitor becomes 
zero. In this way, a 

plurality of thin film resistors whose temperature 
coefficients are zero are 
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obtained at the same time. 
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KWIC 

PURPOSE: To provide a thermal head for a thermal printer 
having excellent 

durability, by constituting a protective film of. an 
ion-plated film silicon 

monoxide, and constituting an abrasion-resistant film of a 
mixture of tantalum 

pentoxide and silicon monoxide, with the content of 
tantalum pentoxide being 

gradually decreased from the surface of the 
abrasion-resistant film to an 

adherend surface thereof for the protective layer. 

CONSTITUTION: A thermal head comprises an insulating 
substrate 1 consisting of 

alumina or the like, a vitreous glaze layer 2, a heating 
resistor film 3 

consisting of Ta<SB>2</SB>N or the like, an electrode film 
4 consisting of a 

Cr-Au film, a protective film 7 and an abrasion-resistant 
film 8, laminated in 

this order. The protective JFilm 7 , which is a. layer 
obtained by ion ■ plating. of 

silicon monoxi de in a high vacuum, has an excellent 
oxygen- shielding capability 

due to the sufficiently dense structure thereof, and since 
it has favorable 

adhesion to the substrates on which it is provided, there 
is no need to provide 

a vapor-deposited film of a metal fluoride compound or the 
like therebetween. 

The abrasi fln-resistant film 8 is formed of a mixture of 
tan talum pentoxi de and^ 

s ilkcpn Jagnoxide , in which the mixing ratio of tantalum 
pentoxide is increased 

as the surface of the film 8 is approached, while the 
mixing ratio of silicon 
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monoxide is increased as the adherend surface between the 
abrasion-resistant 

film 8 and the protective film 7 is approached. 
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